UNITED STATESENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

_ &Lﬁfﬂ 5T e,
é" n Ti
3; g OFFICE OF PREVENTION,
i PESTICIDESAND
%"4} *5 TOXIC SUBSTANCES
¢ prote®

September 18, 2000

MEMORANDUM

SUBJECT: OXAMYL. TheThird Revised HED Chapter of the Reregidration Eligibility
Decision Document (RED). PC Code: 103801. Case # 0253. DP Barcode:
D269031.

FROM: Chrigtina Jarvis, Risk Assessor
Reregidration Branch I
Hedlth Effects Divison (7509C)

THROUGH: Alan Nidsen, Branch Senior Scientist
Reregidration Branch I
Hedlth Effects Divison (7509C)

TO: Carmdita White, Chemicd Review Manager
Reregigration Branch 11
Specid Review and Reregidration Division (7508W)

Attached please find the third revised Hedth Effects Divison's (HED’ ) risk assessment for
oxamyl. This document does not include an assessment for chronic dietary (food + water) exposure to
residues of oxamyl. Since cholinesterase inhibition from exposur e to oxamyl isfully reversible
around the lowest observed adver se affect level (LOAEL ), wher e cholinesterase inhibition
lastsfor two to three hours (MRID 444720-01), the Agency believesthat chronic exposure
from oxamyl ismore accurately characterized as a series of acute exposures. Therefore, this
document only assesses for acute dietary exposure to oxamyl from food and drinking water. The
occupationd exposure assessment included in this document has not been changed from HED’s
previous risk assessment (C. Jarvis memo; D267319). A list of the disciplinary science chapters and
other supporting documents that are included as attachments can be found at the end of this document.
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1.0 EXECUTIVE SUMMARY

The Agency has conducted a human hedlth risk assessment for the active ingredient oxamyl (methyl
N’,N’-dimethyl-N-[ (methyl carbamoyl)-oxy]-1-thiooxamimidate), for the purpose of making a
reregigration digibility decison. Oxamyl is a carbamate insecticide, acaricide, and nematocide that
controls a broad spectrum of insects, mites, ticks, and roundworms on various field crops, vegetables,
fruits, and non-bearing trees. There are no registered residential uses of oxamyl. Oxamyl is registered
by DuPont de Nemours (DuPont) under the trade name of Vydate®, and is formulated as a soluble
concentrate/liquid (24 percent and 42 percent active ingredient) and as aliquid technical (42 percent
active ingredient).

Oxamyl is classfied by the EPA as a restricted-use pesticide and may be purchased and used only by
certified applicators. Oxamyl may work both through systemic distribution in the target pest and on
contact. Oxamyl can be applied directly to plants or to the soil surface.

The criticd toxic endpoints selected for risk assessment purposes are based primarily, but not
exclusvely, on cholinesterase inhibition (ChEl) in the brain, red blood cell, and plasma, aswell as
systemic toxicity (decreased body weight gains). Oxamyl is classfied as a Group E carcinogen (not
likely to be carcinogenic) based on alack of carcinogenicity found in studies on mae and female mice,
aswdl asin mae and femderats.

An uncertainty factor (UF) of 100X was applied to the risk assessment to account for interspecies
extrapolation and intragpecies variability. The FQPA safety factor for the protection of infants and
children (as required by the Food Qudity Protection Act of August 6, 1996) was reduced to 1X for the
acute dietary risk assessment. An extra UF of 3X was gpplied to the short- and intermediate-term
inhalation assessment to account for the lack of aNOAEL. Thetarget Margins Of Exposure (MOES)
for dermal and inhaation exposure assessments are 100 and 300, respectively.

The effects seen at the dermd and inhaation lowest observed adverse effect levels (LOAELS) were
cholinesterase inhibition; therefore, the MOEs were combined to identify an aggregate risk index (ARI)
for the occupationa exposure assessment. An ARI was used since the target MOE vaues for dermal
and inhaation exposure are different (100 and 300, respectively). Thetarget ARI isone; therefore, an
ARI of greater than oneis not of concern.

Tolerances for oxamyl are expressed as the sum of the residues of the parent oxamyl and its oxime
metabolite (N',N’-dimethyl-N-hydroxy-1-thiooxamimidate), calculated as oxamyl in or on raw
agricultura commodities (RAC). The Metabolism Assessment Review Committee (MARC) has



determined that oxime is not likely to be a potent acetyl cholinesterase inhibitor. It is not possible to
exclude oxime from the tolerance expression as andytica methods used for fidd trid and enforcement
typicdly convert oxamyl to oxime. This differs from pesticide monitoring programs which employ
methods that alow for quantitation of both entities (J. Punzi memo, 11/18/99).

The dietary exposure is based on ChE inhibition by parent (oxamyl) only, however, field trid data used
for the dietary exposure assessment do not distinguish between the parent oxamyl and the oxime
metabolite. Therefore, the exposure contribution from raw agricultura commodities based on fidld trids
may be overestimated. On the other hand, the United States Department of Agriculture' s Pesticide
Data Program (PDP) and the Food and Drug Adminigtration (FDA) data, which do distinguish

between the parent oxamyl and the oxime metabolite, were dso used in this assessment. The levels of
oxamyl per se are reported and thus use of this data will more accurately reflect exposure contribution.

The Agency has determined that there is no reasonable expectation of finite oxamyl resduesin anima
commodities; consequently, there are no tolerances for meat, milk, poultry, or eggs. The published
tolerances range from 0.1 ppm (potatoes and various root crops) to 10 ppm (peppermint and
spearmint hay, and pinegpple forage). The reassessed tolerances are listed in the attached Revised
Residue Chemistry Chapter (J. Punzi memo, 07/25/00).

Figure A. Chemical structures of oxamyl and its oxime metabolite.

Oxamyl: methyl N',N'-dimethyl-N- Oxime metabolite: methyl N',N'-dimethyl-N-hydroxy-1-
[ (methylcarbamoyl)-oxy]-1-thiooxamimidate thiooxamimidate
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The acute dietary risk assessment for oxamyl isahighly refined (Tier 3) andyss that incorporates
percent crop treated information and monitoring data from PDP and FDA surveillance data. The acute
dietary analysisindicates no risk of concern for any population subgroup, with an acute dietary risk
estimate of 81% of the aPAD for the highest exposed population subgroup (children 1-6 years old).
Calculated risks are based on an acute PAD of 0.001 mg/kg/day.

A chronic dietary risk assessment was not conducted for oxamyl, as the Agency bdieves that chronic
effects from exposure to resdues of oxamyl on food are actudly a series of acute effects around the
LOAEL; therefore, the acute dietary assessment will be adequately protective of any chronic dietary
exposure to resdues of oxamyl.



Potential exposures and risks from oxamyl resduesin drinking water were assessed usng modeling
techniques (Tier 2 PRZM/EXAMS for surface water) and monitoring data for ground water. The
drinking water assessment only samples for the parent oxamyl. For risk assessment purposes, acute
surface water estimated environmental concentrations (EECs) of oxamyl are 1.0 ppb. Acute
groundwater EECs are based on monitoring data and are calculated as 5 ppb. Acute exposure to
residues of oxamyl in drinking water may be arisk of concern for children 1-6 yearsold. The Agency
did not conduct a chronic drinking water assessment for oxamyl for the reasons presented above.
Furthermore, since chronic estimates of oxamyl in drinking water are lower than acute estimates, the
acute drinking water assessment should be protective of chronic exposure to oxamyl in drinking water.

The Agency has determined that there are potentid exposures to mixers, loaders, applicators, and other
handlers during usua use-patterns associated with oxamyl. The Agency has identified eight mgor
exposure scenarios for oxamyl: (1a) mixing/loading liquids for aerid gpplication/chemigation; (1b)
mixing/loading liquids for arblast gpplication; (1¢) mixing/loading liquids for groundboom gpplication;
(1d) mixing/loading liquids for high pressure handwand application; (2) gpplying liquids with aerid
equipment; (3) applying liquids with airblast equipment; (4) applying liquids with groundboom sprayer;
(5) applying liquids with a high pressure handwand; (6) mixing/loading/gpplying liquids for spotgun
trestment; (7) mixing/loading/applying liquids by seed piece dip; and (8) flagging for liquid aerid
goplications.

Cdculations of risk based on combined derma and inhaation exposure indicate that the ARIs are
greater than one with maximum risk reduction measures (persond protective equipment (PPE) or
engineering controls) for al of the short- and intermediate-term occupationa exposure scenarios listed
above. There are no available data to assess the exposure scenario mixing/loading/applying liquids by a
seed piece dip (scenario 7).

The Agency has determined that there are potentia exposures to post-application workers during usud
use-patterns associated with oxamyl. Three studies were conducted in support of oxamyl|
reregigtration. The didodgeable foliar resdue (DFR) studies were conducted on cucumbers, tomatoes,
and citrusfruits. Two sites were chosen for each crop: one in Cdifornia, and one in either Florida or
Georgia, to represent an arid and anon-arid climate. A soil residue disspation study was also
conducted on tomatoes at the Cdifornia ste.

The caculated MOE for cucumbers exceeded the target MOE of 100 on day one at the Florida site
and on day three a the Cdiforniagte. The Agency notes that the MOE on day two for cucurbits a the
Cdiforniagiteis 97. For citrustrees, the calculated MOE exceeds the target MOE of 100 on day two
at the FHorida 9te and on day four at the Californiasite. For tomato foliage, the calculated MOE
exceeded the target MOE of 100 on day zero (12 hours) for both the California site and the Georgia
gte.

The number of days after treatment when the cal culated MOE was above the target MOE for crops
other than tomatoes, cucumbers, and citrus were assessed using the DFR data as surrogate data and



are summarized in Table 9 of this document. The current |abels for oxamyl ligt the restricted entry
interval (REI) as48 hours.

As mandated by the FQPA amendments to the Federal Food, Drug, and Cosmetic Act (FFDCA), the
Agency must consider total aggregate exposure from food, drinking water, and residential sources of
exposure to oxamyl. Since oxamyl has no registered residentid uses, this aggregate assessment will
only consgder exposure to oxamyl from food and drinking water. Acute exposure to residues of oxamyl
infood is below the Agency’sleved of concern (< 100% aPAD). However, resdues of oxamyl in
drinking water may result in an unacceptable acute aggregate risk estimate. Since effects seen from
chronic exposure to oxamy!l are actually considered to be a series of acute effects, based on
cholinesterase reversibility within two to three hours, and chronic water exposureis less than acute
water exposure, a chronic aggregate risk assessment has not been conducted.

The Agency isin the process of formulating guidance for conducting cumulative risk assessment. When
the guidance isfindized, oxamyl and other ChE-inhibiting compounds (carbamates and
organophosphates) will be revisited to assess the cumulative effects of exposure to multiple
cholinesterase-inhibiting compounds.

Risk estimates of resdentid derma and inhdation exposures were not estimated, as there are no
registered residentia uses of oxamyl. The Agency has concerns about possible resdentid risks from
oxamyl spray drift. The Agency is currently developing methods to assess resdentid risks from spray
drift, and these risks will be assessed in the future when new methods are available.
20PHYSICAL/CHEMICAL PROPERTIESCHARACTERIZATION

Oxamyl [methyl N',N'-dimethyl-N-((methylcarbamoyl)-oxy)-1-thiooxamimidate] is an
insecticide/nematicide/acaricide registered for use on various field crops, vegetables, fruits, and

ornamentals.
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Empirica Formula C;Hi5N;05S
Molecular Weight: 219.3

CAS Registry No.: 23135-22-0
PC Code: 103801

Oxamyl isawhite crystdline solid with adight sulfurous odor. Oxamyl “mdts’ at 97-100 C where it
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changes to a different crystalline form which melts at 108-110 C. The vapor pressureis 3.84 x 107
mm Hg a 25 C. Oxamyl is soluble in water (28 g/100 g), methanol (130 g/100 g), acetone (67 ¢/100
0), ethanal (33 g/100 g), and toluene (1 g/100 g) a 25 C. Oxamyl is stable in solid form and asaliquid
formulation, and is stable in aqueous solutions a pH 5 or lower, but hydrolyzes rapidly at pH 9.

Additiona data pertaining to OPPTS Guidelines 830.1600 (description of materials used to produce
the product) and 830.7050 (UV /visible absorption) are required to satisfy product chemistry data
requirements for the DuPont oxamy! technica grade active ingredient (TGAI) and formulation
intermediate (F1). Provided that the registrant submits the data that is required in the Revised Product
Chemistry Chapter (K. Dockter memo, 03/15/00) for the oxamyl TGAI and FI, and gther certifies that
the suppliers of beginning materias and the manufacturing process for the oxamyl manufacturing-use
product have not changed since the last comprehensive product chemistry review, or submitsa
complete updated product chemistry data package, the Agency has no objections to the reregistration
of oxamy! with respect to product chemistry data requirements.

3.0 HAZARD CHARACTERIZATION
3.1 Hazard Profile

The toxicological database for oxamyl is complete and will support reregistration. There are no data
gaps. In summary, oxamyl is acutely toxic viathe ord and inhalation routes of exposure (toxicity
categories| and 11, respectively). Dermd toxicity islow, with atoxicity category of V. Oxamyl isa
mild eyeirritant, and is not a skin sengtizer or askin irritant in anima sudies.

In an acute neurctoxicity study in rats, neurobehaviora effects [Functiond Observationd Battery
(FOB) findings and numerous clinica signs] were observed a adose levd of 0.75 mg/kg/day (femdes)
and 1 mg/kg/day (mdes). In the dietary subchronic neurotoxicity study, the same types of findings
were observed a higher dosesin males (14.9 mg/kg) and in females (19.9 mg/kg) with a no observed
adverse effect level (NOAEL) of 2.1 mg/kg (maes). The chronic dog and rat studies yielded a higher
NOAEL/LOAEL as compared to the acute neurotoxicity study (dog NOAEL = 0.9 mg/kg, LOAEL =
1.36 mg/kg; rat NOAEL = 1.97 mg/kg, LOAEL = 4.19 mg/kg). ChEl was not measured at the peak
timein chronic sudies (dog 2-3 hours post feeding; rat sudy RBC and plasmaat 1, 3, 6, 12, 18, and
24 months and brain ChE levels at 12 and 24 months from the 16 hour fasted animals).

Neurotoxic effects were dso seen in maternd animas in the rat developmentd toxicity study and in
chronic dog studies. No neuropathologica findings were associated with neurotoxicity effectsin the
above mentioned studies. Retind photoreceptor cell atrophy was seen in femalesin a 2-year chronic
rat study, but was considered within historical background and due to aging of therats.

Systemic toxicity related to blood and brain ChE inhibition was observed in femades a the highest dose
tested (75 mg/kg) in a 21-day rabbit derma toxicity study. No developmentd toxicity was seen at the



highest dose tested (4 mg/kg) following in utero exposure in rabbits.

Following in utero exposure in rats, decreased feta body weights were seen in the presence of
maternd toxicity. The gpparent quantitative difference in susceptibility demongrated in the prenata
developmenta toxicity study in rats (developmental NOAEL of 0.2 mg/kg/day is quantitatively lower
than the maternd NOAEL of 0.5 mg/kg/day) was not a true indication of increased susceptibility snce
adecrease in materna body weight (not satisticaly sgnificant) dso occurred at the 0.5 mg/kg/day
dose (developmental LOAEL). In addition, at higher doses the decreases in fetd body weights
correlated with decreasesin materna body weights and food consumption and clinica sgnswith
increasing doses. Thus, the data indicate that the decreases in fetdl weights are not an indication of
increased susceptibility, but occurred in the presence of materna toxicity.

In the two-generation reproduction study, offspring toxicity was seen only in the presence of
parental/systemic toxicity at the highest dose tested (5.2 mg/kg). Therefore, there was no indication of
increased susceptibility to offspring or pups following exposure to oxamyl.

No evidence of carcinogenicity was seen in any sudy. Oxamyl is dassified asa“Group E’ carcinogen
because there was no evidence of carcinogenicity in mae and female mice aswell as mde and femde
rats. Oxamyl is characterized as*Not Likely” to be carcinogenic in humans via relevant routes of
exposure. This classfication is supported by the lack of mutagenic activity (Memorandum: Report of
the Hazard | dentification Assessment Review Committee, David Anderson, 07/17/00).

A radiolabelled derma absorption study (MRID 40370101 & 41077601) is classfied as
unacceptable because the gauze covering had taken up most of the radioactivity and prevented much
of the applied dose from being in contact with skin. The data derived from this study suggest that
oxamyl is dowly absorbed through the skin (MRID 40370101 & 41077601). However, adermal
absorption factor is not required since route-specific short- and intermediate-term derma endpoints
were selected based on a submitted 21-day dermal toxicity study in rabbits.

A toxicity profile of technica oxamyl is presented in Table 1. The acute toxicity values for oxamyl are
presented in Table 2.

Table 1: Toxicity Profile of Technical Oxamyl

Guideline No./ Study Type MRID No. (year)/ Results
Classification /Doses

870.3200 40827601 (1988) NOAEL = 2.5 mg/kg/day
21-Day dermal toxicity in Acceptable/guideline LOAEL =50 mg/kg/day based on plasma, RBC and
rabbit 0, 2.5, 50 and 250 brain ChE inhibition

mg/kg/d (dermal 6

hrs/day) in % and & No clinical signswer e observed.




Guideline No./ Study Type

MRID No. (year)/
Classification /Doses

Results

870.3200
21-Day dermal toxicity in
rabbit

44751201 (1999)
Acceptable/guideline
0, 25, 40, 50 and 75
mg/kg/d (dermal 6
hrs/day) in % and &

NOAEL = 50 mg/kg/day for females and 75 mg/kg/day
for males

LOAEL = 75 mg/kg/day for females and > 75
mg/kg/day for males based on plasma, RBC and brain
ChE inhibition

870.3700a
Prenatal developmental in
rodents

40859201 (1988)
Acceptable/guideline
0,0.2,0.5,0.8,&15
mg/kg/d (gavage)

Maternal NOAEL = 0.5 mg/kg/day

LOAEL = 0.8 mg/kg/day based on 9 body wt. & food
consumption and 8 incidence of clinical signs
associated with ChE inhibition (8 tremors).
Developmental NOAEL = 0.2 mg/kg/day

LOAEL = 0.5 mg/kg/day based on decreased fetal body
weights (not a developmental toxicant).

870.3700b
Prenatal developmental in
non-rodents

00063009 (1980)
Acceptable/guideline
0,1, 2, & 4 mg/kg/d
(gavage)

Maternal NOAEL = 1 mg/kg/day

LOAEL = 2 mg/kg/day based on decreased body wt.
gains

Developmental NOAEL = 4 mg/kg/day

LOAEL =>4 mg/kg/day (not a developmental toxicant)

870.3800
Reproduction and fertility
effects

41660801 (1991)
Acceptable/guideline

Doses: % &
(mg/kg) O 0
1.7 2.0
52 6.6
116 15.8

Parental/Systemic NOAEL = 1.7 mg/kg/day for males
and 2.0 mg/kg/day for females

LOAEL = 5.2 mg/kg/day for males and 6.6 mg/kg/day
for femal es based on deceased food consumption,
body weight, and body weight gain. In addition, at
HDT hyperactivity, skin sores and alopecia.
Reproductive NOAEL = 5.2 mg/kg/da for males and 6.6
mg/kg/day for females

LOAEL = 11.6 mg/kg/day for males and 15.8 mg/kg/day
for females based on decreased body weight during
lactation. In addition, at HDT decreased number of live
pups per litter during lactation and decreased viability
index.

Offspring NOAEL = 5.2 mg/kg/dafor males and 6.6
mg/kg/day for females

LOAEL = 11.6 mg/kg/day for males and 15.8 mg/kg/day
for females based on decreased body weight during
lactation. In addition, at HDT decreased number of live
pups per litter during lactation and decreased viability
index.




Guideline No./ Study Type

MRID No. (year)/
Classification /Doses

Results

870.4100b
Chronic toxicity dogs

41697901, 42052701 &
44737503 (1990-1999)
Acceptable/guideline

Systemic NOAEL = 1.56 mg/kg/day for males and 1.46
mg/kg/day for females
LOAEL = 4.60 mg/kg/day for males and 4.50 mg/kg/day

mg/kg/day for femal es based on decreased body weights and
% & body weight gains.
0 0 Cholinesterase NOAEL = 0.930 mg/kg/day for males
0.372 and 1.56 mg/kg/day for females
0.577 LOAEL = 1.36 mg/kg/day for males and 4.50 mg/kg/day
0.930 for females based on decreased brain cholinesterase
1.364 levelsin males and vomiting, tremors, plasma and brain
1.56 1.46 ChE inhibition in females.
4.6 4.5
8 7.84
870.4200 41963201 (1991) NOAEL = 1.97 mg/kg/day for males and 2.69 mg/kg/day
Carcinogenicity rats Acceptable/guideline for females
mg/kg/day LOAEL = 4.19 mg/kg/day for males and 6.73 mg/kg/da
% & for femal es based on hyperactivity, swollen legs/paws,
0 0 and skin sores, decreased body weights and body
0992 132 weight gains, increased incidence of ocular found in
1.97 2.69 males and females and inhibition of plasma ChE in
419 6.73 mal es.
6.99 111 No evidence of carcinogenicity

Only plasmaand red cell
ChE was measured from
16 hr fasted rats

870.4300
Carcinogenicity mice

00076813 (1981)
Acceptable/guideline
0, 3.75, 7.5, 15/11.25
mg/kg/d

NOAEL = 3.75 mg/kg/day

LOAEL = 7.5 mg/kg/day based on decreased body
weights in males and mortality in males and females
during initial phase of the study.

No evidence of carcinogenicity

870.5100

Gene Mutation Salmonella
typhimuriumreverse gene
mutation

40606509 (1981)
Acceptable/guideline
Doses: 50 to 10,000
pg/platein the +/- of S9
activation

Negative in S typhimurium strains TA1535, TA1537,
TA98 and TA100.

870.5300 40606510 (1982) Test isnegativein trials up to concentrations causing
Gene Mutation Acceptable/guideline < 80% decrease in cell viability (1200 uM -S9; 700 uM
CHO assay Doses: up to 1200 puM - +S9)

S9 and up to 700 uM +S9
870.5375 40606507 (1982) Negative up to cytotoxic concentrations (# 70 pg/mL -

Chromosomal aberration
CHO cell chromosomal
assay

Acceptable/guideline
Doses: 700 pg +S9 to 70
pg/mL -S9 activation

S9; 700 pg/mL +S9)




Guideline No./ Study Type

MRID No. (year)/
Classification /Doses

Results

870.5500 00049594 (1976) Test was negative up to the highest dose tested.
Other genotoxic tests Acceptable/guideline

Bacterial DNA Doses: up to 2000

damage/repair pg/disc

870.5550 40606508 & 41096001 The test was negative up to cytotoxic concentrations.

Other genotoxic tests
Unscheduled DNA
synthesis

(1982)
Acceptable/guideline
Doses: up to#5mM

870.6200a
Acute neurotoxicity
screening battery

44254401, 44420301 &
44740701 (1997)
Acceptable/guideline
Doses: mg/kg/day

NOAEL = 0.1 mg/kg/day

LOAEL = 0.75 mg/kg/day for femalesand 1.0
mg/kg/day for males based on clinical signs, FOB
effects, and decreased plasma, red blood cell and brain

% & ChE activity.
0 0
0.1 0.1
1.0 0.75
2.0 15
870.6200b 44504901 (1998) NOAEL = 2.10 mg/kg/day for males and 2.40 mg/kg/day

Subchronic neurotoxicity
screening battery

Acceptable/guideline
Doses: mg/kg/day

for females
LOAEL = 14.9 mg/kg/day for males and 19.9 mg/kg/day

% _& for females based on plasma, RBC and brain ChEI.
0 0
0.564 0.679
2.10 2.40
14.9 19.9
870.7485 41520801 (1990) With oral administration, oxamyl was readily absorbed

Metabolism and
pharmacokinetics

Acceptable/guideline
Doses: single oral dose
of “C-oxamyl 1 mg/kg

and eliminated in the urine (80 - 91% of the dose) and
feces (< 3% of the dose). The major component
present in the urine was $-glucuronide of oxime (31 -
37% of the dose), followed by the metabolite oxime (13
- 18% of the dose) and the parent oxamy! (7 - 11% of
the dose). No tissue accumulation was observed.

Table 2. Acute Toxicity Values of Technical Oxamyl

GDLN

Study Type

MRID

Results

Tox

Category

81-1

Acute Oral

00063011

LDg, = 3.1 mg/kg (M); 2.5 mg/kg (F)




GDLN

Study Type

MRID

Results

Tox
Category

81-2

Acute Dermal
(Rabbit)

40606501

LD, > 5000 mg/kg (M) >2000
mg/kg (F)
For abraded skin 90 mg/kg
produced death with 50% a.i. in
water

v

81-3

Acute Inhalation

00066902

LCg, = 0.064 mg/L (4 hr)
0.17 mg/L (M)
0.12 mg/L (F) (I hr)

81-4

Primary Eye Irritation

00066894

Marked pupillary constriction,
conjunctival irritation, reversible by
7 days

81-5

Primary Skin Irritation

40606501

Mild erythema and edema. Cleared
by day 5, except in one rabbit that
cleared by day 12.

81-6

Dermal Sensitization

00066900

4/7 animals died (25% test material)
1/5 animals died (intradermal
injection)

Effects seen on the test site were
slight. Extreme toxicity makes
dermal sensitization study
relatively unimportant

Not askin
sensitizer (25%
test material)

81-8

Acute neurotoxicity-hens
20 and 40 mg/kg as 1%
suspension; the hens were
protected with 0.5 mg/kg
atropine.

Invalid study

00066893

Clinical signsincluded: depression,
lethargy, ruffled feathers, ataxia,
incoordination, and slight
respiratory difficulty. 12 hr. Later
all symptoms disappeared. No
compound-related histological
changes were found. No deaths
occurred.

NA

3.2 FQPA Consderations

On Jduly 15, 1999, the FQPA Safety Factor Committee met to evaluate the hazard and exposure data
for oxamyl, and recommended that the FQPA Safety Factor for the protection of infants and children
be reduced to 1X for the following reasons (Memorandum: Report of the FQPA Safety Factor

Committee, Brenda Tarplee, 09/13/99):

Developmentd toxicity studies showed no increased senstivity in fetuses as compared
to maternd animasfollowing in utero exposuresin rats and rabbits.

A two generation reproduction toxicity study in rats showed no increased susceptibility
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in pups when compared to adults.

. There was no evidence of abnormditiesin the development of fetd nervous sysemin
the pre/post natal studies. Neither brain weight nor histopathology (perfused or non
perfused) of the nervous system was affected in the subchronic and chronic toxicity
studies.

. The toxicology data base is complete and there are no data gaps.
Based on the following weight-of-evidence consderations, the HIARC did not recommend a

developmenta neurotoxicity study in rats for oxamyl (Memorandum: Report of the Hazard
| dentification Assessment Review Committee, David Anderson, 07/17/2000):

. Clinicd sgns and FOB observations in acute and subchronic neurotoxicity studies were
not associated with any neuropathology.
. Tremors seen in 1-year dog studies were not associated with any neuropathology.

These sgns may be due to cholinergic effects of oxamyl.

. Even though tremors were observed in the maternd animasin developmenta rat study,
there was no evidence of CNS malformations observed ether in the rat or rabbit
developmentd toxicity studies.

. Even though hyperactivity was seen in 2-generation reproduction study, there was no
goparent evidence of behaviord clinica observationsin pups.

. The HIARC concluded that bilaterd iris and retind photoreceptor cdll atrophy
observed in femae SD ratsin a 2-year chronic study islikely due to aging of animals.

3.3 Endpoint Selection

On Augugt 15, 1996, the HED’ s RfD Peer Review Committee established a reference dose (RfD) of
0.0002 mg/kg/day based on the NOAEL of 0.2 mg/kg/day established in the rat developmenta toxicity
study and an UF of 1000 for inter-species extrapol ation, intra-species variation, and alack of
neurotoxicity studies (Memorandum: Rick Whiting, HED to Dennis Edwards, RD dated November 5,
1996).

On June 8, 1999 and July 15, 1999, the Hazard | dentification Assessment Review Committee
(HIARC) re-assessed the existing RfD and established the toxicology endpoints for acute dietary,
chronic dietary, and occupationa and residentia exposure risk assessments pursuant to FQPA. On
July 5, 2000, the HIARC revigted oxamyl to reassess the short- and intermediate-term inhalation
endpoint based on anew acute inhdation study with cholinesterase andlyses submitted by the registrant
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(Memorandum: Report of the Hazard |dentification Assessment Review Committee, David Anderson,
07/17/2000).

The acute RfD of 0.001 mg/kg/day was derived from an acute neurotoxicity study in rats, and was
caculated as the NOAEL (0.1 mg/kg/day) divided by an uncertainty factor of 100X (10X for
interspecies extrapolation and 10X for intraspecies variability). The acute endpoint was based on
clinical sgnsand plasma, red blood cell, and brain ChEl seen at the LOAEL of 0.75 mg/kg/day. Since
the FQPA safety factor was reduced to 1X, the acute RfD is equd to the aPAD.

The chronic RfD of 0.001 mg/kg/day was derived from an acute neurotoxicity study in rats, and was
calculated asthe NOAEL (0.1 mg/kg/day) divided by the 100X UF. The chronic endpoint was based
on clinical sgnsand plasma, red blood cell, and brain ChEl seen at the LOAEL of 0.75 mg/kg/day.
Since the FQPA safety factor was reduced to 1X, the chronic RfD is equd to the cPAD.

Generdly, aNOAEL/LOAEL from the chronic study is selected for establishing the chronic RfD.
However, for oxamyl, the HIARC sdected aNOAEL from an acute neurotoxicity study, based on
weight of the evidence of the toxicity data, such asthe chronic dog and rat sudieswhich yielded a
higher NOAEL/LOAEL compared to the acute neurotoxicity study. Since the measurement of ChEl
was not conducted at the peak time in the chronic studies, the acute NOAEL (0.1 mg/kg) isdso
protective of any maternal/developmenta effects and chronic exposure. ChEl was reversible as
determined in arevershility study (i.e., recovery of clinica signs of ChEl and ChEIl occurred within two
to three hours post-dosing of 1 mg/kg oxamyl; MRID 444720-01). Therefore, there is high confidence
in the chronic RfD derived from the acute neurotoxicity sudy in the rat.

Two acceptable 21-day dermd toxicity studiesin rabbits are available in the database. Although lower
NOAELsfor ChEl were observed in one study (MRIDs 408276-01 and 411182-01), this study was
not used for the risk assessment because of uncertainty regarding the restraining of animas during the
study. No derma toxicity was observed in the second study (MRID 447512-01); however, systemic
toxicity related to blood and brain ChEIl was observed in femdes at the 75 mg/kg dose level.

In the new inhdation study in rats submitted by the registrant (MRID 45155801), a NOAEL was not
demondtrated; however, aLOAEL was demonstrated at 0.0049 mg/L based on decreased plasma, red
blood cell and brain ChE inhibition levelsin rats. An extra 3X UF was assessed to account for the use
of aLOAEL rather than aNOAEL, for atotal UF of 300. Therefore, the inhalation endpoint of
0.000016 mg/L is appropriate for this risk assessment (LOAEL/UF = 0.0049/300).

The reevaluated toxicologica endpoints and the doses sdected for risk assessment are summarized in
Table 3 bdow:

Table 3: Endpoints selected for risk assessment purposes
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EXPOSURE DOSE ENDPOINT STUDY
SCENARIO (mg/kg/day)
Acute Dietary Acute Neurotoxicity | LOAEL = 0.75 mg/kg/day is based on Acute Neurotoxicity - Rat
NOAEL=0.1 clinical signs, and decreased plasma, (MRIDs 44254401,
red cell and brain cholinesterase 44420301, & 44740701)
UF=100 inhibition in females
Acute PAD (RfD) = 0.001 mg/kg
LOAEL = 0.75 mg/kg/day is based on Acute Neurotoxicity - Rat
Chronic Dietary NOAEL=0.1 clinical signs, and decreased plasma, (MRIDs 44254401,
red cell and brain cholinesterase 44420301, & 44740701)
UF=100 inhibition in females
Chronic PAD (RfD) = 0.001 mg/kg/day
Short- Term Dermal LOAEL = 75 mg/kg/day is based on
(Dermal) NOAEL=50 plasma, red blood cell and brain ChElI 21-Day Dermal Toxicity -
(1to 7 days) infemales Rabbit (MRID 44751201)
MOE=100
Intermediate- Term Dermal LOAEL = 75 mg/kg/day is based on
(Dermal) NOAEL=50 plasma, red blood cell and brain ChEl 21-Day Dermal Toxicity -
(one week to several months) infemales Rabbit (MRID 44751201)
MOE=100
Long-Term Based on oxamyl’ s use pattern, thisrisk assessment isnot required.
(Dermal)

(more than several months)

Inhalation LOAEL=0.0049 LOAEL = 0.0049 mg/kg/day is based Acute Inhalation--Rat
(Short & mg/L on clinical signs, and decreased (MRID 4555801)
I ntermediate) plasma, red cell and brain
(1to 7 days and one week to MOE=300 cholinesterase inhibition in rats

several months)

100% inhalation
absorption
assumed.

Inhalation
(Long-Term)
(more than several months)

Based on oxamyl’s use pattern, thisrisk assessment isnot required.

4.0 EXPOSURE CHARACTERIZATION

4.1 Summary of Registered Uses

Oxamyl is a carbamate insecticide, acaricide, and nematicide that is applied preplant, a plant,
postemergence, and foliarly on the following crops. apples, bananas, carrots, celery, citrus, cotton,
cucumbers, eggplants, garlic, ginger, muskmelon (including cantaloupe and honeydew melon), onion
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(dry bulb), peanuts, pears, peppers, peppermint, pinegpples, plantains, potatoes, pumpkins, soybeans,
spearmint, squash, sweet potatoes, tobacco, tomatoes, watermelons, yams, and non-bearing apple,
cherry, citrus, peach, and pear. Oxamyl is sold in the United States as a soluble concentrate under the
trade name of Vydate® by E. |. du Pont de Nemours and Company (DuPont). The 2 and 3.77
Ib/gdlon liquid soluble concentrate formulations are the only oxamyl formulations registered for
food/feed uses.

Oxamyl is applied with the following equipment: groundboom Sprayer, aerid equipment, airblast
Sprayer, chemigation, spotgun applicator, seed piece dip, high pressure handwand, and shank soil
injection. Application rates for oxamyl range from 0.25 to 8 |b ai/acre/day. Oxamyl can be applied
from one to 12 times a year, depending on the crop. Most crops have a maximum seasona gpplication
rate of 6 timesayear or less. Current oxamyl labels state that oxamyl can only be used in commercia
and farm planting. Current labels dso specify that oxamyl is not for use in home planting, nor on any
commercid crop that isturned into a“U-PICK,” “PICK YOUR OWN,” or similar operation.

4.2 Dietary Exposure

The tolerances for plant commodities listed in 40 CFR 8180.303 are expressed in terms of the sum of
the resdues of oxamyl [methyl N',N'-dimethyl-N-((methylcarbamoyl)-oxy)-1-thiooxamimidate] and its
oxime metabolite [N',N'-dimethyl-N-hydroxy-1-thiooxamimidate] calculated as oxamyl. The Agency
notes that the oxime metabolite is listed incorrectly in 40 CFR 8180.303, and should be listed as
"methyl N',N'-dimethyl-N-hydroxy-1-thiooxamimidate." There are no toxicologica concerns (no
ChEl) for the oxime metabolite. Tolerances range from 0.1 ppm (potatoes and root crop vegetables)
to 10 ppm (peppermint and spearmint hay, and pineapple forage). The established feed additive
tolerance of 6 ppm for the processed food commaodity, pinegpple bran, is expressed in terms of oxamyl
per se [40 CFR 8186.4575]. No tolerances are currently established for oxamyl resduesin animal
commodities (meat, milk, poultry, and eggs).

The quditative nature of the resdue in plantsis adequately understood based on studies with dfdfa,
apples, beans, cotton, oranges, peanuts, potatoes, tobacco, and tomatoes. The residues to be
regulated in plant commodities are oxamyl and its oxime metabolite (MARC decison memo dated
11/99, DP260911). The current tolerance expression for raw agricultural commoditiesis adequate;
however, the tolerance expression for the established feed additive tolerance (40 CFR §186.4575)
must be modified to include the oxime metabolite.

The quditative nature of the resduein animasis adequatdly understood based on studies with lactating
goats and laying hens. Oxamyl was found to be metabolized rapidly and extensvely in goats and hens,
oxamyl and its oxime metabolite were not detected in eggs, milk, or any tissue. The Agency has
tentatively concluded that there is no reasonable expectation of finite oxamyl resdues of concernin
animal commodities [40 CFR 8180.6(8)(3)]. However, this decison will be re-evauated when residue
datafor cotton gin by-products are received and reviewed.
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Adequate methods are available for data collection and tolerance enforcement for plant and animal
commodities. The limit of quantitation is approximatey 0.02 ppm. The Pesticide Anayticd Manua
(PAM) Val. I lists a GLC method with flame photometric detection (sulfur mode), Method I, for the
enforcement of tolerances for plant and anima commodities. This method involves dkaine hydrolysis
to convert oxamyl to the oxime metabolite; therefore, the method determines combined residues of
oxamyl and its oxime metabolite. Methods used for data collection are essentidly the same as the
PAM Val. Il method.

The FDA PESTDATA database dated 1/94 (PAM Volume |, Appendix 1) indicates that oxamyl is
recovered (>80%) by Multiresidue Methods Section 302 (L uke Method; Protocol D) and Section
401. The regigtrant has conducted multires due methods trids with the oxime metabolite using
Protocols C, D, and E. HED has forwarded the results of these multiresdue tridsto FDA for
evaduation and inclusonin PAM Val. |, Appendix |. Radiovdidation of the method for mesat, milk,
poultry, or eggs was waived since no residues of oxamyl were found in exaggerated rate feeding
Sudies.

Adeguate storage stability data are available for resdues of oxamyl and its oxime metabolite in/on root
crop vegetables (onions and potatoes), leafy vegetables (celery and mint), fruits and fruiting vegetables
(apples, cucumbers, oranges, pinegpple, and tomatoes), and oilseeds and nuts (cottonseed, peanuts,
and soybeans). Residues of oxamyl and its oxime metabolite were found to be stable for at least 24
months of frozen storage in/on these commodities, and resdues of oxamyl per se were additiondly
found to be stable for at least 30 months in/on soybeans, and for at least 36 months in/on apples,
celery, cottonseed, cucumbers, mint, onions, oranges, peanuts, potatoes, and tomatoes.

The reregidration requirements for magnitude of the resdue in/on plants have been fulfilled for most
commodities with tolerances. Adequate data are also available for processed plant commodities. The
registrant is required to determine an appropriate tolerance leve for cotton gin byproducts. The
Agency does not expect this to-be-proposed tolerance to significantly adter any dietary assessment.

A summary of oxamyl tolerance reassessments can be found in the attached Residue Chemistry
Chapter (J. Punzi memo, 07/25/00). The Agency recommends that established tolerances for peanut
forage and hulls, pinegpple forage, and soybean straw be revoked, as these items are no longer
congdered to be sgnificant livestock feed items. A tolerance was origindly established for the crop
group “root crop vegetables’ a 0.1 ppm; however, this tolerance will be revoked concomitant with
establishment of individud tolerances for ginger, dry bulb onions, sweet potatoes, and yams. If the
registrant or other interested party desires tolerances on any commodities for crop group 1, subgroup
1C or 1D, no additiond field trid datawould be required. A tolerance for cotton gin byproducts will
be determined when magnitude of the residue deata are received by the Agency.

Sufficient data are available to ascertain the adequacy of the established feed additive tolerance for

pinespple bran, which has been redesignated as “ processed pinegpple resdue.” The available
processing data indicate that the established tolerance can be reduced to 2 ppm concomitant with the

15



revison in terminology.

The Codex Alimentarius Commission has established several maximum residue limits (MRLS) for
oxamyl resdues in various commodities (see Guide to Codex Maximum Limits For Pesticide
Residues, Part 2, FAO CX/PR, 4/91). The Codex MRLs and U.S. tolerances are both expressed in
terms of the sum of oxamyl and the oxime metabolite, and expressed as oxamyl. A comparison of the
Codex MRLs and the corresponding r eassessed U.S. tolerances shows that regarding efforts to
harmonize the U.S. tolerances with the Codex MRLs: (1) compatibility between the U.S. tolerances
and Codex MRLs exists for apple, carrots, cottonseed, cucumber, melons, peanut, peanut fodder,
swest peppers, pinegpple, soya bean (dry), summer squash, tomato, and watermelon, and the root and
tuber vegetables ginger, potatoes, yams, and sweet potatoes; and (ii) incompatibility of the U.S.
tolerances and Codex MRLs remains for banana, celery, citrus fruits, and onion (bulb) because of
differencesin good agriculturd practices. No questions of compatibility exist with respect to
commodities where Codex MRLs have been established but U.S. tolerances do not exist or will be
revoked.

4.2.1 Food Exposure

An acute dietary exposure andysis was conducted using the DEEM ™ (Dietary Exposure Evauation
Modd) exposure modeling software. DEEM ™, developed by Novigen Sciences, Inc., calculates
acute and chronic dietary risk estimates for the U.S. generd population and various population
subgroups. Food consumption data used in the software program are taken from the USDA
Continuing Survey of Food Intake by Individuas (CSHII) for the years 1989-92. Consumption data
are averaged for the entire U.S. population and population subgroups, such as“dl infants” to support
chronic risk assessments, but are retained as individua daily consumption data points to support acute
risk assessments (which are based on distributions of consumption estimates for either deterministic or
probabilistic-type exposure estimates). The DEEM ™ software is capable of caculating probabilistic-
type risk assessments when appropriate residue data (distribution of residues) are available.

For acute risk assessments, one-day consumption data are summed and a food consumption
digribution is caculated for each population subgroup of interest. The consumption distribution can be
multiplied by aresdue point estimate for a deterministic (Tier 1/11) risk assessment, or used with a
residue digtribution in a probabilistic (Monte Carlo/Tier 111) risk assessment. Exposure estimates are
expressed in mg/kg bw/d and risks are expressed as a percent of the aPAD.

For chronic risk assessments, residue estimates for foods (e.g. apples) or food forms (e.g. apple juice)
of interest are multiplied by the averaged consumption estimate of each food/food form for each
population subgroup, based on consumption reported over three days. Exposure estimates are
expressed in mg/kg bw/d and as percent of the cPAD.

Anticipated residues (ARs) used in the dietary risk assessment are calculated based primarily on three
data sources. 1) USDA PDP food sampling data; 2) FDA surveillance monitoring data; and 3) field trid
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data, submitted primarily by the registrant for the purpose of tolerance assessment. For risk assessment
purposes, the order of preference for these data are: PDP data > FDA data > field tridl data. PDP
data are preferred over FDA data because the satistical design of the PDP program is specific for
dietary risk assessment (i.e., sampling is done a grocery store distribution points instead of directly
from the field) and because the foods are prepared closer to the point of consumption (i.e., washing and
peding). Fieldtrid residue data are considered by the Agency as an upper-end, or worst case,
scenario of possble resdues, and are more suited to the requirements of tolerance setting than to the
requirements of dietary risk assessmen.

USDA PDP monitoring data generdly show oxamyl to be present infon only afew crops at reaively
low levels. However, PDP has found sgnificant resdues of oxamyl infon ceery and apple, ranging
from 0.017-0.28 ppm for celery and 0.014-0.32 ppm for apples. Applejuice, green beans, spinach,
tomatoes, pears, cantaloupe, and winter squash also show residues above the Leve of Detection
(LOD); however, the frequency of occurrence in/on these crops was <1%. PDP monitoring data
samplesfor the parent oxamyl only. The oxime metabolite is not of toxicologica concern.

FDA monitoring data for oxamyl aso show residues present on only afew crops a relatively low
levels. Oxamyl was found infon honeydew, squash, watermelon, eggplant, sweet and hot pepper,
pears, and apples. Apples, pears, and peppers consistently demongtrated detectable residues from
year to year, with values ranging from 0.003-0.089 ppm for apples, 0.003-0.11 ppm for cantaloupe,
and 0.003-0.61 ppm for sweet pepper. FDA monitoring data distinguishes between parent oxamyl and
its metabolite oxime.

The PDP and FDA databases report the mgjority of detected residues as resdues found in 5 Ib. (PDP)
and 20 |b. (FDA) composite samples. This manner of reporting may not be representative of possble
high-end resdues that could be found if individua units of fruits and vegetables were anadlyzed. This
asessment uses datistical methodology for gpplying existing (composite) information to acute dietary
risk assessments. This methodology consists of extrapolating data on pesticide residues in composite
samples of fruits and vegetables to resdue levelsin single sarvings of fruits and vegetables. Given the
composite sample mean, the composite sample variance, the number of units in each composte sample,
and assuming alognormal didtribution, it is possble to estimate the mean and variance of the pesticide
residues present on single servings of fruits and vegetables. These parameters can then be gpplied to
generate information on the level of residue in fruits and vegetables (and cdculate a theoretical
digtribution). Thisinformation was incorporated into a probabilistic exposure estimation modd, the
Monte-Carlo method. This methodology has a higher degree of accuracy when more than 30
composite samples have detectable residues (Use of Pegticide Data Program in Acute Risk Assessment
- sent to Federd Register May, 1999). Commodities that are blended (such as grains) or are smdler
than single unit servings (peas) are not decomposited since the measured PDP levels are assumed to be
representative of the actua range of resdue.

Feld trid datawere used for cottonseed, eggplant, ginger, garlic, onions, peanuts, mint, and pinegpple.
Sinceit is presently not possible to estimate the ratio of oxamyl to oxime from these field trids, resdues
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in/on these commodities were assumed to be entirely oxamyl, and consequently very conservative.

Oxamyl resdues may be either concentrated or reduced by activities such as drying (dried fruits),
processing (juice, catsup, etc.), washing, peeling, and cooking. Processing factors for cottonseed,
soybean, tomatoes, and pinegpple were incorporated into the dietary assessment for oxamyl. Residue
reduction due to processing was aso obtained from studies of methomyl degradation on apples
(baking) and green beans (canning). Since methomyl and oxamyl are structurdly related, it islikely that
oxamyl will degradein asmilar fashion. Furthermore, HED believes that the degradation of these two
carbamates by the process of baking and/or canning will result in the formation of compounds thet are
unlikely to be potent cholinesterase inhibitors. These reduction factors were applied to al “baked” and
“canned” food forms. Default processing factors were used in dl other cases.

At the present time the preliminary information from the industry-sponsored Carbamate Marketbasket
Survey is not appropriate for use in dietary risk assessmentsin RED documents. The amount of data
currently avalladle from the survey isinsufficient for meaningful andys's, and qudity assurance
procedures have not been completed. When sufficient data have been collected and quality assurance
procedures completed, the Agency will examine the database for appropriateness of incluson into
dietary risk assessments for the carbamate pesticides monitored in the study.

4.2.1.1 Acute Dietary Exposur e Assessment

A highly refined, Tier 3 acute probabilidtic dietary exposure andysis was conducted for oxamyl,
incorporating percent crop trested information from the Biologica and Economic Andysis Division
(BEAD), PDP and FDA monitoring data, and field trid data. For the revised dietary risk assessment,
anticipated residue estimates for pinegpple and apple, and processing factors for baked and canned
food forms were reassessed based on information provided by the registrant, the Pinegpple Growers
Association, and preliminary, Sngle serving, resdue monitoring results from the 1999 USDA PDP data
Dietary exposure estimates in this document have been reca culated employing the revised resdue data.

At the 99.9th percentile, acute dietary risk estimates are below the Agency’ s level of concern (<100%
of the aPAD) for dl population subgroups. Children (1-6 years old) are the highest exposed
population subgroup at 81% of the aPAD.

Acute dietary risk estimates are summarized in Table 4 below.

Table4: Tier 3 Acute Dietary Risk Estimates at the 99.9th percentile
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Population Acute Dietary
Exposure % aPAD
(mg/kg/d)

U.S. population 0.000433 43

All infants (<1 year) 0.000382 38

Children (1-6 years) 0.000807 81

Children (7-12 years) 0.000412 41

Females (20+ years)) 0.000391 39

Males (13-19 years) 0.000230 23

Males (20+ years) 0.000321 32

A substantia contributor to the estimated exposure for children, ages 1-6, comes from gpples. It
should be noted that the anticipated residues for apple commodities are derived from single-serving
1999 PDP data, and the residue range and frequency from these data is congstent with that found in
the Carbamate Market Basket Survey Task Force Report (~7/2000). PDP data showed 6.3% of the
sngle serving gpple samples to have resdues of oxamyl ranging from 0.017 ppm to 0.056 ppm. The
Carbamate Market Basket Survey data show 5% of the apples contained residues of oxamyl, ranging
from 0.001 ppm to 0.038 ppm.

The amount of pesticide to which an individud is exposed to is determined by combining consumption
data and resdue data. If thereis high consumption of afood type with areatively low amount of
pesticide resdue, the exposure would be smilar to that of afood item with low consumption, but a high
pesticide resdue level. Therisk caculations are performed in a probabilistic fashion so that any of the
consumers in the DEEM model have the same chance of eating afood type that has (1) not been
treated (zero residue); (2) been treated but not detected (Y2 LOD); or (3) shown to have demonstrable
resdues of oxamyl. Apples are an example of afood type that has low resdue levels of oxamyl and
high consumption. Therefore, when combined with alow dietary toxicologica endpoint, apples
become a sgnificant contributor to the acute dietary risk.

One of the limitations to our present modd is that the consumption of a particular type of food over an
entire day is added together and then combined with the resdue data. In other words, if a consumer
eats three gpplesin asingle day, our model assumes each gpple hasthe sameresdue vaue. The
DEEM modd thus provides a conservative assessment for the acute exposure to some foods.

4.2.1.2 Chronic Dietary Exposure Assessment
A chronic dietary risk assessment was not conducted for oxamyl. Oxamyl istypica of most
cholinesterase-inhibiting carbamates in that cholinesterase inhibition is fully reversble around the

LOAEL, where cholinesterase inhibition lasts for two to three hours (as determined in a cholinesterase
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revershility study, MRID 444720-01). Although a chronic dietary endpoint was established for
oxamyl by HED’ s Hazard Identification Assessment Review Committee, the Agency believesthat
chronic effects from exposureto oxamyl are morelikely a series of acute effects. Therefore,
an acute dietary assessment was the only dietary assessment conducted. However, if achronic dietary
assessment for oxamyl were conducted based on endpoints selected by HED’ s Hazard I dentification
Assessment Review Committee, there would be no risk of concern for any chronically exposed
population subgroup.

4.2.2 Drinking Water Exposure

The Environmenta Fate and Effects Divison (EFED) has provided arefined Tier 2 surface water and a
Tier 1 groundwater andysis for the parent oxamyl, using computer modeling and existing monitoring
data (E. Libelo memo; 10/28/99). Estimated environmenta concentrations (EECs) for oxamyl were
caculated usng PRZM/EXAMS (Tier 2 surface water) and monitoring data from the United States
Geologica Survey (USGS) Nationd Water Quality Assessment Program (NAWQA) and the
STORET database. The limit of detection for the USGS monitoring dataiis 0.018 ppb.

The environmentd fate database for oxamy! is adequate to characterize drinking water exposure.
Parent oxamyl has alow affinity for adsorption, and is highly mobile in avariety of soils. Fidd
dissipation and prospective groundwater studies show that both oxamyl and oxime are capable of
leaching through the soil.

EEC’ s are based on the parent oxamyl only. HED’ s Metabolism Assessment Review Committee has
determined that the metabalite (oxime) is not likely to be a potent acetyl cholinesterase inhibitor.

Surface Water: For drinking water originating in surface water bodies, an acute concentration of 1
Mg/L was used to evauate the risk to human hedth. Thisvaueis dightly higher than maximum
concentrations (0.7 ug/L) reported in monitoring studies, but significantly lower than the conservative
PRZM/EXAMS smulation results (30 ug/L). A vadueof 1 pg/L represents an upper bound on potentid
peak concentrations of oxamyl that can be expected in drinking weter.

Groundwater: For drinking water derived from groundwater, an acute concentration of 4 pug/L was
used to evauate the risk to human hedth. Thisvaueis based on typica maximum vaues observed in
non-targeted and prospective groundwater (PGW) monitoring studies, and represents parent oxamyl
only. Although higher groundwater concentrations have been reported in some monitoring studies,
these are not typicd results and most likely represent extremely vulnerable aress.

Surface and groundwater monitoring data: Oxamyl is generdly not found at high levesin surface
water monitoring samples. Oxamyl was only detected in one sample out of 5,200 in the USGS
Nationa Assessment of Water Qudlity study, and only 14 detections were reported from the STORET
database. Concentrations ranged from 0.07 pg/L to 0.7 pg/L. These data do not reflect source-to-tap
dilution, nor do they reflect drinking water treetment. USGS and STORET do not monitor for the
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oxime; they only monitor for the parent oxamyl. Under acidic conditions, the haf-life of oxamyl is 1-2
weeks, and under dkaline conditions, oxamyl hydrolyzes to the oxime within hours, further decreasing
the likelihood that oxamyl will be found “at the tap” at any measurable levels.

Evidence suggests that oxamyl does have the potentid to leach to groundwater. The U.S. EPA
Pedticides in Groundwater Database reports 907 detections out of 23,305 groundwater well samples
between 1971-1991. Concentrations ranged from 0.01 pg/L to 395 pg/L. The mgority of the
detections were in Suffolk County, New Y ork, with only three of 894 wells sampled showing
detections above 70 pg/L, with the maximum concentration reported being 395 pg/L. Inthe USGS
NAWQA sudies, oxamyl was not detected in groundwater samples above the detection limit (0.018
ppb) in any of the 3,144 samples anadyzed. Smaller-scale, non-targeted monitoring studies in the New
Jersey coadtad plain, North Caroling, and Mississppi show that oxamyl was not detected in
groundwater, or was detected very infrequently and at very low levels.

The EPA requested that Smdl Scale Prospective Groundwater (PGW) Monitoring studies be
conducted in order to determine the potentia impact of oxamyl on ground water. These studies have
shown that parent oxamyl was detected in groundwater at concentrations up to 4 ppb, but generaly the
concentration was below 1 ppb. The oxime degradate was detected at concentrations up to 4.5 ppb
and concentrations of 1-2 ppb were common for several hundred days. The degradate appeared to be
sgnificantly more persistent than the parent. Tier 1 groundwater modeling results (based on SCI-
GROW) are in accordance with groundwater concentrations observed in monitoring studies.

Drinking Water Levels of Comparison (DWLOCs): A DWLOC isatheoreticd upper limit on a
pesticide' s concentration in drinking weter in light of total aggregate exposure to a pesticide in food,
drinking water, and through resdentia uses. The Office of Pesticide Programs (OPP) uses DWLOCs
interndly in the risk assessment process as a surrogate measure of potential exposure associated with
pesticide exposure through drinking water. DWLOC vaues are not regulatory standards for drinking
water; however, they do have an indirect regulatory impact through aggregate exposure and risk
assessments.

4.2.2.1 DWLOCsfor Acute Exposure

Acute DWLOCs were caculated for oxamyl based on acute dietary food exposure and default body
weight and water consumption figures. The default body weights and daily water consumption values
used to caculate DWLOCs are asfollows: 70 kg/2 L (adult male), 60 kg/2 L (adult femae), and 10
kg/1 L (children and infants). To calculate the acute DWLOC, the following equation was used:

DWLOC, . =[alowable acutewater exposure (mg/kg/day) x (kg body weight)]
[consumption (L/day) x 10° mgiug]

where allowable acute water exposure (mg/kg/day) = [aPAD - acute food (mg/kg/day)].
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Asshown in Table 5 below, EFED’ s estimated environmental concentrations of oxamyl resduesin
surface and ground water are below the Agency’ s back-caculated DWLOCsfor al population
subgroups of concern, with the exception of resduesin ground water for children 1-6. Acute exposure
to resdues of oxamyl in ground water may be arisk of concern for children 1-6.

Table5: Drinking Water Levels of Comparison for Acute Dietary Exposure

Acute Surface and Ground Water
Population PRZM/EXAMS Ground aPAD Acute Food Allowable DWLOCacutec
(Mg/L) Water (mg/kg/d) Exposure Acute (ng/L)
Monitoring (mg/kg/d) Water
data Exposure
(hglL) (mg/kg/d)
U.S. Population 1.0 4.0 0.001 0.000433 0.000567 20
Children (1-6) 1.0 4.0 0.001 0.000807 0.000193 19
Females (20+) 1.0 4.0 0.001 0.000391 0.000609 18

4.2.2.2 DWLOCsfor Chronic Exposure

The Agency has not caculated chronic DWLOC vdues for oxamyl. As previoudy explained, chronic
effects from exposure to oxamyl are actually considered to be a series of acute effects; therefore,
chronic DWL OCs have not been caculated. However, the Agency believes that any chronic exposure
to resdues of oxamyl in drinking weter are not of concern.

4.3 Occupational Exposure

The Agency has determined that occupationa exposure to oxamy! residues via the dermal and
inhadation routes of exposure may occur during mixing, loading, applying, and other handler-use
activities. In addition, the Agency has determined that there is potential dermal exposure to post-
gpplication occupationa workers for usua use-patterns associated with oxamyl.

The PPE required for handlers by current oxamyl labels includes: coverdls over short deeved shirt and
short pants, chemical resstant gloves, such as barrier laminate, butyl rubber, neoprene rubber, polyvinyl
chloride, viton or nitrile gloves, chemical resstant footwear plus socks, protective eye wear, chemica
resistant head wear for overhead exposure, chemical resistant gpron when cleaning eguipment, mixing
or loading, and arespirator with an organic vapor cartridge with a pre-filter gpproved for pesticides, a
canister approved for pesticides, or aNIOSH approved respirator with an organic vapor cartridge or
canigter with any R, P, or HE pre-filter. The engineering control required for handlers by current
oxamyl labesis the use of an enclosed cab for human flaggers.

The current oxamyl label reentry interva (REI) is48 hours. The PPE required on current oxamyl labels
for early entry that involves contact with anything that has been treated, such as plants, soil or water, is
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coveralls over short-deeved shirt and short pants, chemica resstant gloves, such as barrier laminate,
butyl rubber, neoprene rubber, polyvinyl chloride, viton or nitrile gloves, chemicd resstant footwear
plus socks, protective eye wear, and chemica resistant head wear for overhead exposure.

4.3.1 Occupational Handler Exposure Scenarios

Based on registered use patterns, eight mgor exposure scenarios were identified for oxamyl: (1)
mixing/loading liquids for aerid agpplication/chemigation; (1b) mixing/loading liquids for arblast
goplication; (1c) mixing/loading liquids for groundboom gpplication; (1d) mixing/loading liquids for high
pressure handwand; (2) applying liquids with aerid equipment; (3) applying liquids with airblast
equipment; (4) applying liquids with groundboom sprayer; (5) applying liquids with a high pressure
handwand; (6) mixing/loading/applying liquids for spotgun treatment; (7) mixing/loading/applying liquids
by seed piece dip; and (8) flagging for liquid aerid applications.

These scenarios are of short-term (1-7 days) and intermediate-term (1 week to several months)
duration only, and represent a broad range of application equipment, application methods, and use
gtes. No chronic occupational scenarios were identified for oxamyl. The estimated exposures
considered basdline protection (socks and shoes, long pants, long deeved shirt, no gloves, open
mixing/loading, open cab tractor), additional PPE (double layer of clothing, chemica resstant gloves,
and an organic vapor respirator), and engineering controls (closed mixing/loading and enclosed cab,
cockpit, and truck).

4.3.2 Occupational Handler Exposure Data Sour ces and Assumptions

Chemicd-specific data for assessng human exposures during pesticide handling activities were not
submitted to the Agency in support of the reregidtration of oxamyl. It isthe policy of the Agency to use
data from the Pesticide Handlers Exposure Database (PHED) Version 1.1 to assess handler exposures
for regulatory actions when chemica specific monitoring deta are not available. PHED is a software
system consisting of two parts. a database of measured exposure vaues for workersinvolved in the
handling of pesticides under actud field conditions and a set of computer dgorithms used to subset and
datigtically summarize the selected data. Currently, the database contains vaues for over 1,700
monitored individuds (i.e., replicates). While data from PHED provides the best available information
on handler exposures, it should be noted that some aspects of the included studies (e.g., duration, acres
treated, pounds of active ingredient handled) may not accurately represent labeled usesin al cases.
Overdl, thereis medium to high confidence in the PHED data from which the occupationd exposure
assessment was derived.

Genera assumptions used in the occupationa exposure assessment include an average body weight of
an adult handler as 70 kg and an average work day interval of eight hours, which represents the acres
treated or volume of spray solution prepared in atypica day. Cdculations of handler scenarios are
completed using the maximum gpplication rates on the available oxamyl labels.
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A range of the possible amount of acres that can be trested agridly with oxamyl on cotton in one day is
given in this assessment for risk mitigation decison purposes. Exposures were estimated for handlers
using 1200 and 350 acres per day for aeria equipment. The use of 1200 acres treated in one day by
either the mixer/loader or the applicator is consdered to be a reasonable high-end estimate, because
cotton isa high acreage fidld crop. This maximum acres treated aeridly per day is based on published
scientific literature, surveys, knowledge of agricultura practices, and caculated acreage estimates. Until
actud use pattern data for oxamyl use on cotton is supplied, 1200 acres maximum treated per day for
either aeria mixer/loader or aeria applicator is consdered to be areasonable estimate.

Exposures were estimated for handlers using 350 acres per day for aerid equipment, flaggers, and
chemigation on field and tree crops, 40 acres per day for airblast sorayers on tree crops, 1000 galons
for ahigh pressure handwand, and 2 acres per day for a spotgun applicator. For groundboom
equipment use on cotton, since it is alarge acre crop, arange of 200 acres per day (upper-end
estimate) to 80 acres per day (typica estimate) was used. For al other groundboom equipment uses,
80 acres per day was used.

According to information provided by DuPont, the Vydate® L spotgun applicator gppearsto have a
smilar application technique as alow pressure handwand, and therefore PHED unit exposure data from
the use of alow pressure handwand was used as surrogate data for the spotgun applicator.

Since exposure from shank injection gpplication on tomatoes and celery is congdered to be smilar to
groundboom applicator exposure (scenario 4), the shank injection application method was assessed
under the groundboom scenario. Thisis aconsarvative estimate of the exposure since the gpplication
rates are lower, the acres treated per day islower, and the spray is released in-ground.

4.3.3 Occupational Handler Risk Characterization

The target MOEs for occupationa workers are 100 for dermal risk and 300 for inhaation risk (due to
lack of aNOAEL). The effects seen at both the derma and inhalation LOAEL s were cholinesterase
inhibition; therefore, the MOES were combined to identify an aggregate risk index (ARI). An ARI was
used snce the target MOE vaues for dermd and inhdation exposure are different. Thetarget ARI is
one. An ARI of lessthan oneisarisk of concern; an ARI greeter than oneis not arisk of concern.
Since the short- and intermediate-term endpoints are the same for both derma and inhdation, the ARIs
represent both short- and intermediate-term exposure.

All caculated short- and intermediate-term tota ARIswerelessthan 1 at the baseline level (long
pants, long deeved shirt, no gloves, open mixing/loading, open cab tractor) except for the following:

. (4) Applying liquids with a groundboom sprayer on cotton (1 Ib ai/acre) a 80 and 200
acres per day.

. (8) Flagging liquid aeria spray operations on cotton (1 Ib ai/acre) at 350 acres per day.

24



Calculated short- and intermediate-term total ARIswere morethan 1 at the additional PPE level
(double layer of clothing, chemical resistant gloves, and an organic vapor respirator) for al assessed
exposure scenarios except for the following:

. (1a) Mixing/loading liquids for aeria application on cotton (1 1b ai/acre) a 1200 acres
per day and mixing/loading liquids for aerid gpplication and chemigation on mint (3 1b
ai/acre) and pineapples (4 Ib ai/acre) at 350 acres per day.

Calculated short- and intermediate-term total ARIswere morethan 1 at the engineering control
level for dl assessed exposure scenarios.

There are no available data to assess the exposure scenario mixing/loading/applying liquids by a seed
piece dip (scenario 7). Table 6 presents a summary of total short- and intermediate-term occupational
risk concerns a basdline, with PPE, and engineering controls.

Table 6: Summary of Total Short- and Intermediate-Term Occupational Risk Concernsfor
Oxamyl at Basdline, with PPE, and Engineering Controls

Target Short- and Intermediate Term ARI =1

Baseline PPE Engineering
Controls

Exposur e Scenario (Scenario #)

MIXER/LOADER EXPOSURE

Mixing/Loading liquids for aerial 0.01-0.03 0.65-2.6 11-14
application/chemigation (1a)

Mixing/Loading liquids for airblast application (1b) 0.14 11 -
Mixing/Loading liquids for groundboom application 0.02-0.14 14-11

(1c)

Mixing/Loading liquids for high pressure handwand 0.56 46

application (1d)

APPLICATOR EXPOSURES

Applying liquids with aerial equipment (2) see eng. controls see eng. 1.7-29
controls

Applying liquids with airblast equipment (3) 0.38 15

Applying liquids with groundboom sprayer (4) 0.38-3 2.3-4.6

1 calculated ARIs are below HED’ s level of concern at the previous level of mitigation.
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Target Short- and Intermediate Term ARI =1

Baseline PPE Engineering
Exposur e Scenario (Scenario #) Controls
Applying liquids with high pressure handwand (5) 0.11 1.0 N/A?Z

MIXER/LOADER/APPLICATOR EXPOSURES

Mixing/Loading/Applying liquid for spotgun 0.05 54 N/A
treatment (6)

Mixing/Loading/Applying liquids by seed piece dip no data no data N/A
U]

FLAGGER EXPOSURE

Flagging liquid aerial applications (8) Il 0.46-1.4 Il 20

4.3.4 Occupational Handler Risk Mitigation Proposals

DuPont has proposed the following risk mitigation measures for oxamyl: maximum soil gpplication of 4
Ib a/A by ground or 2 Ib a/A by ar (with mint and pinegpples having a maximum gpplication rate of 2
Ib a/A), amaximum foliar gpplication rate of 1 Ib a/A by ground or by air, and a maximum number of
8 gpplications per crop per season. This mitigation proposa reduces the highest 1abel application rates
of 8lbsai/A for carrots and non-bearing trees and 6 Ibs al/A for sweet potatoes for groundboom soil
gpplicationto 4 Ibsai/A. For these crops at the proposed application rate, the ARIs are greater than 1
a the additiond PPE leve of mitigation (gloves, coverdls and an organic vapor respirator). Thisisthe
same leve of protection needed to mitigate the label application rates; therefore, this proposed
mitigation does not affect the overdl risk to occupationd handlers.

The mitigation proposa dso reduces the soil/foliage gpplication rates for mint and pinegppleto 2 Ib
al/A. Atthelabd rate, both of these crops only have ARIs gregter than one at the engineering control
leve of mitigation. However, at the proposed mitigation rate, both crops have ARIs of greater than one
at the additiona PPE leve of mitigation (gloves, coverdls, and an organic vapor respirator).

4.3.5 Occupational Postapplication Exposure

The Agency has determined that there is a potentid for derma exposure to post-gpplication workers
during usual use-patterns associated with oxamyl. The registrant has submitted three did odgeable foliar
resdue (DFR) studies to the Agency in support of the reregistration of oxamyl. The disspation data
obtained from these studies will be used to determine the re-entry interva (REI) for al oxamyl crops.
See Appendix 1 in the Revised Occupationa Exposure and Risk Assessment chapter (R. Sandvig

2 Not applicable-the Agency does not consider engineering controls an effective approach for mitigating

exposures during the use of certain types of equipment.
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memo, 08/09/00) for the raw data from the three dissipation sudies. The raw data from the studies are
corrected for recoveries as gppropriate. The dataisthen natural log transformed. A semi-log
regresson anadysisis run on the log transformed data  From the regresson andys's, adissipation rate
(dope) and predicted didodgeable foliar residue data for each site and crop is determined. The REI is
generdly established on the day that the calculated MOE is 100 or above.

The DFR studies were conducted on cucumbers, tomatoes, and citrus fruits. Two Sites were chosen
for each crop: onein Cdifornia, and one is FHorida or Georgia, to represent one arid and one non-arid
climate. A soil resdue sudy was conducted at the Cdifornia site on tomato plants.

The following assumptions were used in cdculating the REIs

The trandfer coefficients used are from the Agricultural Re-entry Task Force (ARTF) database.
An interim transfer coefficient policy has been developed by HED’ s Science Advisory Council
(SAC) for Exposure usng the ARTF database (policy # 3.1). It istheintention of the
Exposure SAC that this policy will be periodicaly updated to incorporate additiona information
about agriculturd practices in crops and new data on transfer coefficients. Much of this
information will originate from exposure studies currently being conducted by ARTF, from the
further analyss of studies dready submitted to the Agency, and from studies in published
scientific literature.

The transfer coefficient used for exposure to garlic and onions was 300 cn/hr for activities
such asirrigation, scouting, thinning, and weeding.

The trandfer coefficient used for exposure to pinegpples, tomatoes, pepper and eggplant foliage
was 1,000 cmé/hr for activities such as hand harvesting, pruning, thinning, training, and

geking/tying.

The transfer coefficient used for exposure to peanuts and white potatoes was 1,500 cré/hr for
activities such as scouting and irrigation.

The transfer coefficient used for exposure to cucurbits, celery, cotton, ginger, and yams was
2,500 cn/hr for activities such as hand harvesting, pruning, thinning, propping, and training.

The transfer coefficient used for exposure to pear, apple, and non-bearing trees was 3,000
cé/hr for activities such as pruning, hand harvesting, propping, and training.

Thereisahigher trandfer coefficient listed in the transfer coefficient policy for apples and pears
of 8,000 cmé/hr for thinning. Oxamyl isachemical fruit thinner on apples and pears; therefore,
if oxamyl was used, manud thinning would not take place.

The transfer coefficient used for exposure to citrus was 8,000 cré/hr for activities such as hand
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harvesting.

. A route-specific derma study was used to select an endpoint, so a dermal absorption vaueis
not necessary.

. The exposure duration is assumed to be an eight hour work day. Adult body weight is 70 kg.

Although the DFR studies contained severd omissions and flaws with respect to the Series 875 Group
B Postapplication Exposure Monitoring Test Guiddines, the Agency has determined that the collected
data are of sufficient scientific quality.

For crops other than tomatoes, cucumbers, and citrus, the days after trestment when the calculated
MOE exceeds the target MOE of 100 was caculated using the DFR data as surrogate data. The citrus
residue data were used to assess exposure to foliage from the tree crops (pears, apples, and non-
bearing trees); tomato residue data were used to assess exposure to foliage from the low transfer
coefficient crops (Tc# 1,000 cré/hr); and cucumber residue data were used to assess exposure to
foliage from the medium transfer coefficient crops (Tc between 1,000 cvé/hr and 2,500 cé/hr). The
DFR vaues from the three submitted studies were adjusted proportionately to reflect the remaining
crops application rates.

For crops with no foliar uses, such as mint, soybeans, carrots, tobacco, sweet potatoes, and bananas,
the day when the calculated M OE exceeds the target MOE cannot be calculated since the rate of
transfer from treated soil to worker is not known. An exposure study done in conjunction with soil
residue data collection to determine the transfer rate of the pesticide from the treated soil to the worker
may be required pending the outcome of discussons with the registrant and others on the
postapplication risk and risk mitigation.

The results of the postapplication exposure assessment are presented in Table 7.

Table 7: Summary of the Day After Application When MOEs$ 100

Day after
Crop Activity and Transfer Coefficient Application Application When
(cm?hr) Rate MOE $100%
(Ibsai/A)
FL/GA CA

Citrus Trees 8,000 - hand harvesting 1 2 4
Pear, Apple, and Non- 3,000 - hand harvesting, pruning, and 2 2 1
bearing trees propping
Cucumbers and other 2,500 1 1 3P
Cucurbits; Cotton and hand harvesting, pruning, and thinning
Ginger
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Day after
Crop Activity and Transfer Coefficient Application Application When
(cm?hr) Rate MOE $100%
(Ibsai/A)
Tomatoes, Peppers, and 1,000 - hand harvesting, staking/tying, 1 0(12 0(12
Eggplant pruning, and thinning hours) hours)
Pineapples 1,000 - hand harvesting 2 0(12 0(12
hours) hours)
Celery 2,500 - hand harvesting 2 1 5
White Potatoes and 1,500 - irrigating and scouting 1 1 1
Peanuts
Yams 2,500 - hand harvesting 05 1 0(12
hours)
Garlic and Onions 300 - irrigating, scouting, thinning, and 1 0(12 0(12
weeding hours) hours)

Footnote

# Day after application when the calculated MOE is greater than the target MOE of 100. The target MOE of 100 includes a 10
uncertainty factor for interspecies variation and a 10 uncertainty factor for intraspecies variation.

® It isimportant to note that the MOE on day 2 for cucurbits at the California site is only 97.

4.3.6 Occupational Post-Application Risk Mitigation Proposals

DuPont has proposed the following risk mitigation measures. maximum soil gpplication rates of 4 1b a/A
ground or 2 Ib a/A by arr, amaximum foliar gpplication rate of 1 Ib a/A by ground or by air, and a
maximum number of 8 applications per crop per season. Post-gpplication occupationa assessment
was done only on foliar uses, therefore, all of the crops were assessed at the proposed foliar rate of 1
Ib ai/acre. Since the DFR studies were done at 1 |b ai/acre, the DFR values do not need to be
adjusted.

Citrus residue data were used to assess exposure to foliage from the tree crops (pears, apples, and
non-bearing trees). The tomato residue data were used for assessing exposure to foliage from the low
transfer coefficient crops (Tc #1,000 crm?/hr). The cucumber residue data were used for ng
exposure to foliage from the medium transfer coefficient crops (Tc between 1,000 cn?/hr and 2,500
cré/hr).

4.3.6.1 Summary of Post-Application Risk Concerns Under Proposed Mitigation
The resulting postapplication assessment takes into account mitigation measures proposed by the

registrant, and indicates that the MOEs equa or exceed 100 on the day specified for the following
crops, according to the Ste and activity mentioned.

Table8: DaysAfter Treatment Under Proposed Mitigation
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Day after
Crop Activity and Transfer Coefficient Application Application When
(cm?hr) Rate MOE $100%
(Ibsai/A)
FL/GA CA
l - _________________________________________________ __________ ________ __________|
Citrus Trees 8,000 - hand harvesting 1 2 4
Pear, Apple, and Non- 3,000 - hand harvesting, pruning, and 1 1 0@2
bearing Trees propping hours)
Cucumbers and other 2,500 - hand harvesting, pruning, and 1 1 3P
Cucurbits; Cotton, Celery, thinning
and Ginger
Tomatoes, Pineapples, 1,000 - hand harvesting, staking/tying, 1 02 0@2
Pepper, and Eggplant pruning, and thinning hours) hours)
White Potatoes and 1,500 - irrigating and scouting 1 1 1
Peanuts
Yams 2,500 - hand harvesting 05 1 0(12
hours)
Garlic and Onions 300 - irrigation, scouting, thinning, and 1 012 0@2
weeding hours) hours)
Footnote

2 Day after application when the calculated MOE is greater than the target MOE of 100. The target MOE of 100 is includes a 10
uncertainty factor for interspecies variation and a 10 uncertainty factor for intraspecies variation.
> |t isimportant to note that the MOE on day 2 for cucurbits at the California site is only 97.

The present REI on oxamyl labelsistwo days. |f proposed mitigation on oxamyl isfinalized,
the day after application when calculated M OEs exceed the target M OE of 100 istwo days or
lessfor all cropsexcept for citrusin California, which isfour days.

4.4 Resdential Exposure

There are no registered residentia uses of oxamyl. Therefore, aresdentiad handler and postapplication
assessment was not conducted. However, the Agency does have concerns about possible residentia
risks from oxamyl spray drift. The Agency is currently developing methods to assess resdentia risks
from spray drift, and these risks will be assessed in the future when appropriate methodologies are
available.

45 Incident Reports
Poisoning incident data are available for oxamyl from the following data bases. OPP Incident Data
System (IDS), Poison Control Centers, Cdifornia Department of Pesticide Regulation, and the

Nationd Pegticide Telecommunications Network (NPTN). A review of published dataindicate that
the activities in which workers were most frequently engaged during their exposures to oxamyl were
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coincidenta exposure (exposure while working but not assigned to ded with pesticides) and pesticide
gpplication. Compared to the most toxic organophosphate and carbamate pesticides evaluated in the
acute Worker Risk Strategy, oxamyl has asmilar ratio of incidents per amount of use. However, these
data are based on far fewer cases and very limited usage (Memorandum: Oxamyl—-Review of Pegticide
Poisoning Incident Data, Virginia Dobozy, 10/01/96).

5.0 AGGREGATE RISK ASSESSMENT

The Food Quality Protection Act amendments to the Federa Food, Drug, and Cosmetic Act

(FFDCA, Section 408(b)(2)(A)(ii)) require that for establishing a pesticide tolerance “that there is
reasonable certainty that no harm will result from aggregate exposure to pesticide chemicd residue,
including al anticipated dietary exposures and other exposures for which there are reliable information.”
Aggregate exposure will typicaly include exposures from food, drinking water, and resdentid uses of a
pesticide. Aggregate risk assessments are conducted for acute (1 day), short-term (1-7 days),
intermediate-term (7 days to severd months), and chronic (lifetime) exposure. Occupationa exposure
IS not consdered in any aggregate exposure assessment.

5.1 Acute Aggregate Risk

The aggregate acute dietary risk estimates include exposure to oxamyl in food and water and do not
include dermd, inhaation, or incidenta ora exposure.

Acute dietary food risks are below the Agency’slevel of concern. The estimated concentration of
oxamyl in drinking water as a contribution to acute aggregate risk is below HED’ s level of concern,
with the exception of children 1-6 years old.

Based on the available information, the Agency concludes that resdues of oxamyl in drinking weater
(when consdered aong with exposures from food uses) may result in an unacceptable acute aggregate
human hedth risk estimate.

5.2 Short-term Aggregate Risk

A short-term aggregate risk assessment was not conducted for oxamyl. There are no short-term
residentia scenarios of concern.

5.3 Intermediate-term Aggregate Risk

An intermediate-term aggregate risk assessment was not conducted for oxamyl. Thereare no
intermediate-term residential scenarios of concern.

5.4 Chronic Aggregate Risk
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A chronic aggregate risk assessment for oxamyl would address exposure from food, drinking weter,
and non-occupational sources of exposure. For oxamyl, there are no registered non-occupationa
sources of exposure.. Because cholinesterase inhibition from oxamyl isfully reversble around the
LOAEL, chronic exposure to oxamyl residues through food and drinking water is actualy expected to
be a series of acute exposures. Therefore, a chronic aggregate risk assessment was not conducted for

oxamyl.
6.0 DEFICIENCIES/ DATA NEEDS
Additiona data requirements for oxamyl are identified as follows:

Product Chemistry data gaps.

830.1600 Description of Materials Used to Produce the Product.
830.7050 UV/Visible Absorption.

Residue Chemistry data gaps:

860.1200 Directions for Use®
860.1500 Crop Field Trias (Cotton Gin Byproducts)*

Occupationa Exposure data gaps.
There are no available data to assess the scenario mixing/loading/applying liquids by seed piece dip.

An exposure study done in conjunction with soil residue data collection to determine the transfer rate of
the pedticide from the treated soil to the worker (during activities such as scouting) may be required
pending the outcome of discussions with the registrant and others on the postapplication risk and risk
mitigation.

3L abel modifications are required to reflect the use patterns for which adequate field residue data are
available. These required label modifications are specified in the text under "Directions for Use".

4asaresult of changesin Table 1 of OPPTS 860.1000 (7/31/96), the Agency now considers cotton gin
byproducts to be araw agricultural commodity (RAC). Data depicting oxamyl residues of concern in/on cotton gin
byproducts resulting from the maximum registered use of oxamyl on cotton are required. Cotton must be harvested
by commercial equipment (stripper and mechanical picker) to provide an adequate representation of plant residue for
the ginning process. At least 3 field trials for each type of harvesting (stripper and picker) are required, for atotal of
6 field trials.
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